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Publication of Patent Application 1996-299355 
[0010] 

[Embodiment] 
<1^*' Embodiment > 

Referring to Fig. 1 through 6, the high-frequency knife 
as the first embodiment of this invention is explained. 
(Composition) 

As illustrated in Fig- 1, the main body of the high-frequency 
knife (1) is the flexible tube (2) which can be inserted 
into the endoscopic channel, not shown. The operation part 
(3) is set in the base of the flexible tube (2) . The flexible 
tube (2) consists of the close coiling (4) and the 
polytetraf luoroethylene insulating tube (5) covering the 
close coiling. The cylindrical stopper member (6) is 
attached to the tip of the close coiling (4). The 
circumference of the stopper member (6) is covered with the 
tip of the above described insulating tube (5) to form a 
uniform surface with the close coiling (4) . Accordingly, 
the flexible tube (2) constitutes the main body member with 
electric insulation. 
[0011] 
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The taper part (8) with the thinner tip is located inside 
of the opening (7) of the above described stopper member 

(6). The small opening (9) and the large opening (10) are 
created on each side across the taper part (8) . The stopper 
member (6) serves as a guide for the after-mentioned 
electrode knife (portion) (11) which moves back and forth 
inside the above described opening (7) for withdrawal and 
projection through the tip of the flexible tube (2) . 

[0012] 

The above described electrode knife (11) is attached to the 
tip of the operation wire (12) running through the flexible 
tube (2) as an entrance portion. The base of the operation 
wire (12) is attached to the operation slider (13) belonging 
to the above described operation part (3) . The operation 
wire (12) can be moved back and forth by pushing or pulling 
the slider (13) - The operation slider (13) has the connector 

(14) for the electric cord connection, not shown, with the 
high-frequency generator (not shown) . 

[0013] 

The previously described knife (11) is composed of 
relatively fine straight linear materials with conductivity. 
The stopper receiver (16) created in the base of the knife 
(11) can be in contact with the inside of the taper part 
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(8) of the above described stopper member (6). This knife 
(11) is connected through its stopper receiver (16) to the 
tip of the above described operation wire (12) . The 
operation wire (12) can be moved back and forth by pushing 
and pulling the operation slider (13) . As shown in Fig. 2, 
the knife (11) can be projected out of the tip opening of 
the flexible tube (2) for exposure by this movement. 
[0014] 

The electric insulating chip (17), having a diameter 
exceeding the external diameter of the above described knife 
(11) , is placed at the tip of the knife (11) . This electric 
insulating chip (17) is made of heat-resistant electric 
insulators including ceramic. As shown in Fig- 3, there is 
a bulge at the tip of the knife (11) . The tip of the knife 
(11) with this bulge (18) is put into the opening (19) of 
the electric insulating chip (17) and the sealing agent (20) 
is applied so that the electric insulating chip (17) does 
not detach from the knife (11) . There is a sphere (21) at 
the tip of the electric insulating chip (17) . The rear end 
of the electric insulating chip (17) is cut flat. The rear 
of the electric insulating chip (17) has a slightly 
chamfered edge (22) . In terms of shape of the electric 
insulating chip (17), as illustrated in Fig. 4, a spherical 
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electric insulating chip is also accepted. 
(Effects) 

The operation of the high-frequency knife (1) having the 
above described structure is now explained. When the 
operation slider. (13) is moved forward and the operation 
wire (12) is pushed ahead, the electrode knife (11) moves 
toward the tip of the flexible tube (2) and comes out through 
the opening (7) of the stopper member (6). At this time, 
the stopper receiver (16) which is set in the base of the 
knife (11) is guided through the large opening (10) of the 
above described opening (7) . As shown in Fig. 2, the stopper 
receiver (16) is fixed when it comes into contact with the 
inside of the taper part (8) . In this manner, further 
projection of the knife (11) is controlled and transient 
fixation is achieved - 
[0015] 

On the contrary, when the operation slider (13) is withdrawn 
and the operation wire (12) is pulled backward, the stopper 
receiver (16) is separated from the inside of the taper part 
(8) and the knife (11) moves toward the base of the flexible 
tube (2) . The electric insulating chip (17) finally comes 
in contact with the edge of the flexible tube (2) or. the 
stopper receiver (16) . In this manner, further withdrawal 
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is controlled. The tip opening of the flexible tube (2) is 

closed with the electric insulating tip (17) - 

[0016] 

The operation of examining a body cavity using this 
high-frequency knife (1)/ known as strip biopsy, is 
explained with reference to Fig. 5. At first, the injection 
needle, not shown, is introduced into the body cavity 
through the endoscope, not shown, and physiological saline 
is injected into the submucosa of the affected mucosa (25) 
requiring incision in the body cavity to make it swell [Fig. 
5 (a) ] . An initial incision is then made by endoscopically 
introducing the publicly known high-frequency knife (26) 

(such as the high-frequency electrosurgical device listed 
in the previously mentioned patent gazette. Publication of 
Patent Application 1992-329944) to create an opening (27) 
in part of the circumferential mucosa of the affected mucosa 

(25) [Fig. 5 (a)]. 

[0017] 

The high-frequency knife (1) is endoscopically introduced 
in the body cavity with the knife (11) withdrawn into the 
flexible tube (2) . Afterward, the tip of the high-frequency 
knife (1) is projected from the tip of the endoscope [Fig. 
5 (b) ] . The tip of the knife (11) is then inserted into the 
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opening (27) formed by the previously mentioned initial 
incision [Fig. 5 (c)]. High-frequency current is supplied 
while the knife (11) is moved around the affected mucosa 
(25) to make an incision [Fig. 5 (d) ] . A separately 
introduced high-frequency snare for endoscopic surgery, not 
shown, is used to make a large incision of the affected mucosa 
(25) with its snare loop widely extended along the cut edge . 
(Efficacy) 

According to the embodiment of the high-frequency knife (1) , 
on making an incision around the affected mucosa (25) as 
illustrated in Fig. 6, the portion of the high-frequency 
knife (1) that comes into contact with the untouchable lower 
tissues (muscularis propria) (28) is the electric 
insulating chip (17) set at the tip of the knife (11). 
Therefore, the tissue (28) is never cauterized. Furthermore, 
the knife- (11) never pricks the lower tissues (muscularis 
propria) (2 8) because the diameter of the electric 
insulating chip (17) is larger than the external diameter 
of the knife (11) . 
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